Objective: The objective was to conduct a pilot randomized controlled trial to assess the feasibility, logistics, and potential effect of monthly provider funnel plot feedback reports from Press Ganey data and semiannual face-to-face coaching sessions to improve patient satisfaction scores.
standardized patient experience form to a random sample of patients following their healthcare visit via mail or e-mail. Patient feedback scores for hospitals, units of care (e.g., clinics, emergency departments [EDs] , and inpatient units), and individual providers are then returned to participating institutions at regular intervals, with comparison to similar institutions. 2 Information obtained through patient feedback scores are used by hospitals and departments in a variety of ways, including identification of practice variation between providers, targeting areas for process improvement, and modifying reimbursement to hospitals 3 and providers. 4 Many physician groups tie these data to physician salaries, 4 with the goal of incentivizing service excellence and enhancing patient experience.
Physician "buy-in" for this process has not been universal. While patient experience data are becoming an accepted metric for hospitals, use of Press Ganey scores at the provider level has been more controversial. Concerns persist about nonresponse bias, 5 small sample sizes for individual providers, incentivizing inappropriate care to improve patient experience ratings (e.g., leading to overprescribing of opiates and antibiotics), 4 inability to identify true outlying providers, 6 and reduction in provider job satisfaction. 4 For EDs, research suggests that patient satisfaction is associated with multiple aspects of clinical operations, including wait time, 7, 8 door-to-room time, 9 treatment time, 10 the location of care, [10] [11] [12] [13] ED boarding, 10 and high ED occupancy. 14 However, the ability of individual providers to modify patient satisfaction is less clear. Some literature suggests that bedside manner, technical competence, and communication may be associated with patient satisfaction, but the literature is mixed. 8 While patient feedback is increasingly used to grade providers and alter their salaries, the use of patient feedback to modify provider behavior is largely unknown. One study detailed an improved provider-feedback process using individual provider Press Ganey data in comparative funnel plots, which may have contributed to improved overall doctor scores for one emergency medicine group. 15 However, this was a before-and-after study that did not provide statistical comparison and included two other interventions implemented at the same time to improve patient satisfaction. 15 It remains unclear whether such illustrative feedback truly influences physician behavior or improves patient satisfaction. Feasible techniques and strategies to improve patient satisfaction would have large utility among U.S. hospitals.
Using a pilot randomized controlled trial at a single academic ED, we tested the potential effect of using monthly provider funnel plot feedback reports from Press Ganey data and semiannual face-to-face coaching sessions to improve patient satisfaction scores over a 12-month period.
METHODS

Study Design
This was a pilot randomized controlled trial of emergency medicine faculty providers in one urban academic ED. The study was reviewed and approved by the Oregon Health & Science University (OHSU) Institutional Review Board, including the process for obtaining informed consent.
Study Setting
We conducted the study in the OHSU Department of Emergency Medicine. OHSU is a Level I trauma center, tertiary care referral center, and the only academic medical center in Oregon. The OHSU ED has a volume of over 49,000 patients per year, with 42 full-time faculty. The department has had a postgraduate year 1 to 3 fully accredited emergency medicine residency program since 1978. The department also has fellowships in research, education, emergency ultrasound, medical toxicology, ED administration, and pediatric emergency medicine. Press Ganey surveys are routinely sent to a sample of English-speaking patients who are discharged from the OHSU ED. The study was conducted from February 1, 2014, through January 31, 2015.
Study Subjects
We enrolled full-time emergency medicine clinical faculty (physicians, nurse practitioners, and physician assistants) with at least 12 months of Press Ganey data prior to the study start date (required for baseline reports) and who anticipated working in the ED for at least 12 additional months. Residents and part-time faculty were excluded. Eligible providers were sent a brief description of the study protocol and invitation to join the study by e-mail, along with a study consent form. Study participants were asked to keep their involvement in the study confidential, not to share their data with other providers, and to keep the information discussed in their individual meetings private.
Intervention
Each faculty provider was randomized into one of two treatment groups, the intervention group or the control group, in a 1:1 ratio using a randomization list generated by PASS 12. 16 Providers in the intervention group received an initial 20-minute meeting with the "service excellence" faculty member (LKF) to introduce the funnel plot feedback tool, 15 learn how to interpret the funnel plot report, and obtain standardized feedback 6 on their Press Ganey scores for the prior 12 months. Following this meeting, faculty in the intervention group received a monthly e-mail with their individualized funnel plot. The funnel plots illustrated cumulative individual Press Ganey scores during the study period, comparison to their baseline score and to the scores of all other providers in the study (Figure 1) . The funnel plots depicted the overall patient satisfaction score for the provider (standardized "doctor" score) and scores for each of the four providerspecific questions ("doctor's courtesy," "doctor took time to listen," "doctor informative regarding treatment," and "doctor's concern for comfort"). 6 The plots were developed based on those published by Griffen et al. 15 and were intended to easily illustrate an individual's score compared to their peers and their baseline score, as well as the statistical confidence of these comparisons (represented as 95 and 99% confidence intervals [CIs]). At 6 months into the study, the service excellence faculty member again met with each provider in the intervention group to review their scores and discuss strategies for improvement.
Intervention group members were encouraged to contact the service excellence faculty member if there were questions about the plot or their data.
Providers in the control group met for 20 minutes with the same service excellence faculty member (LKF) at the start of the study. During this meeting, the service excellence faculty member reviewed the provider's previous 12 months of Press Ganey data (without a funnel plot) and provided the same standardized feedback for how to improve their care. 6 This in-person discussion was standard annual practice in our group for all clinical faculty, in an effort to improve patient satisfaction. The control group was aware of the study (as required for consent), but was unaware of the specific funnel plot intervention. There were no additional meetings with the control group during the study period.
Study Processes
Monthly Press Ganey survey data were gathered by one investigator (LKF) and entered into an electronic data collection tool (Excel 2010 v14.0). Shortly before initiation of the study, our hospital switched from mailed hard copy Press Ganey survey forms to electronically distributed Press Ganey surveys sent via email to each patient. Survey data were then sent to a biostatistician (RF) each month to generate funnel plots for individual faculty in the intervention group. The plots were then returned to the service excellence faculty to distribute via confidential e-mail to each provider in the intervention group. Standardized statistical Figure 1 . Sample funnel plot for an emergency medicine provider in the intervention group, depicting their baseline and cumulative Press Ganey standardized "doctor-overall" score, compared to scores from other participating providers. *The lines represent the group mean, 95 and 99% confidence limits. As part of the intervention, emergency medicine providers were sent similar plots for each of the four doctorspecific Press Ganey questions. EMDR = emergency medicine provider. The "n" on the x-axis represents the number of Press Ganey surveys received.
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Participating providers and investigators were not blinded to treatment assignment, but were blinded to outcomes (subsequent patient satisfaction scores). The 12-month study duration was selected to measure potential changes in faculty practice patterns following the monthly intervention. We designed the study to reflect the practical, real-world experiences of how a department chair, division chief, or medical director might use Press Ganey data to affect behavior change among providers with the goal of improving patient satisfaction.
Variables
For each provider, we collected basic demographic data, including medical degree, training, age, sex, years in clinical practice, monthly hours worked in the ED, and baseline Press Ganey scores.
Outcomes
The primary outcome was the cumulative Press Ganey standardized "doctor-overall" score for patient satisfaction over the 12-month study period. Differences in overall satisfaction score between treatment groups was assessed after accounting for the mean baseline score for each provider for the 12 months prior to the study and the number of survey forms returned for each provider. We considered the change in overall doctor score to be a proxy for physician behavior change. Secondary outcomes included scores for the four specific "doctor" questions in the Press Ganey survey: 1) doctor's courtesy, 2) doctor took time to listen, 3) doctor informative regarding treatment, and 4) doctor's concern for comfort. We also evaluated percentile rank, as compared to other providers in the University HealthSystem Consortium (UHC).
Data Analysis
Because this study was limited to a single department at a single hospital, it was designed as a pilot trial to generate preliminary data and provide information on effect size, feasibility, and logistics for informing a larger future trial. The fixed number of participants limited formal hypothesis testing and therefore we did not perform a formal power calculation for the trial.
Study participants were analyzed according to the treatment group to which they were assigned, following the principle of intention to treat. For exploratory purposes, we used a weighted analysis of covariance (ANCOVA) model to compare mean provider scores after intervention from the two study groups, adjusted for mean baseline provider scores. The model was weighted by the inverse variance of the provider scores after intervention to account for variation in the number of Press Ganey surveys received by different providers during the study period. The ANCOVA model improves efficiency when imbalance in baseline scores occurs by chance. 17, 18 Model assumptions were checked and satisfied. Percentile ranks between the two treatment groups were compared using the Wilcoxon rank sum test. Four providers changed jobs during the study period; their data up to the point of discontinuing the study were included in the analysis. We provide p-values for hypothesis testing (level of significance, a = 0.05) and 95% CIs for estimation.
All database management and statistical models were conducted using SAS 9.3 (SAS Institute Inc.). The statistical significance level was set to be 0.05.
RESULTS
Of 36 eligible faculty, we enrolled 25 providers for the trial, 13 of whom were randomized to the intervention group and 12 to the control group (Figure 2) . Characteristics of the two study groups were balanced (Table 1) . During the study period, 815 Press Ganey surveys were returned for the 25 providers, ranging from four to 71 surveys per provider. The intervention group received 399 surveys (median per provider = 36; mean = 30.9; range = 4 to 50) and the control group received 416 surveys (median per provider = 35; mean = 35.5; range = 7 to 71).
For the primary outcome of cumulative standardized "doctor-overall" score over 12 months, there was no statistical difference between the intervention and control groups after adjusting for baseline differences (difference = 1.3 points, 95% CI = -2.4 to 5.9, p = 0.47; Table 2 ). The mean (AESD) score of the intervention group at the end of the study period was 87.2 (AE4.1) versus 85.4 (AE4.4) for the control group. Similarly, there were no statistical differences between groups when evaluating the four categories of providerspecific patient satisfaction scores from the Press Ganey survey (all p > 0.05). When intervention and control groups were evaluated based on percentile rank, compared to other providers in the UHC, the intervention group had a higher median rank for the overall doctor score and three of four specific doctor questions, but none of these differences reached statistical significance (Table 3) .
In Figure 3 , we show the cumulative mean Press Ganey patient satisfaction scores for providers over the 12-month study period, overall and for each of the four individual questions. While the mean score for the intervention group started slightly below that of the control group and appeared to pass the control group at 8 months, none of these comparisons demonstrated statistical separation.
DISCUSSION
In this pilot study, we found no statistical difference in Press Ganey patient satisfaction scores for ED providers after 12 months of receiving monthly comparative funnel plot feedback reports. However, this was a pilot trial that was not powered to detect differences between groups. Our findings illustrate the logistics of implementing a trial using Press Ganey data to potentially change provider behavior and improve patient satisfaction, as well as estimates for effect sizes and variance that could be used to guide a larger, more definitive trial.
Although the difference in mean Press Ganey scores between groups was small, the difference in comparative percentile rank (i.e., compared to other UHC providers) appeared much larger, despite the lack of statistical difference. Generally, the percentile rank against comparable hospitals is used for benchmarking care and interpreting these reports. Our findings demonstrate that small differences in Press Ganey Assessed for eligibility (n = 36) Excluded (n = 11)
• Not meeting inclusion criteria (n= 3), including 1 fellow not practicing independently in the ED and 2 study investigators • Declined to participate/did not complete consent form (n = 8)
Analyzed (n = 13)
• Data up to discontinuing intervention were included in the analysis (n = 1).
Lost to follow-up (n = 0) Follow-up Press Ganey reports limited to 2 months following initial intervention (n = 1)
Allocated to intervention (n = 13)
• Received allocated intervention (n = 13)
• Discontinued intervention after 2 months due to job change (n = 1)
Lost to follow-up (n = 0) Follow-up Press Ganey reports limited to 3-7 months following initial intervention (n = 3)
Allocated to control (n= 12)
• Received allocated intervention (n = 12)
• Discontinued intervention after 3-7 months due to job change (n = 3)
Analyzed (n = 12)
• Data up to discontinuing intervention were included in the analysis (n = 3).
Allocation Analysis
Follow-Up
Randomized (n = 25) Figure 2 . CONSORT diagram for study enrollment.
ACADEMIC EMERGENCY MEDICINE • September 2017, Vol. 24, No. 9 • www.aemj.org scores can dramatically affect the percentile rank. Thus, a 1.8-point (adjusted 1.3-point) difference between treatment groups appears small, but represented a change in percentile rank from 39th percentile to 61st percentile for patient satisfaction. This finding reflects a common pitfall in interpreting these reports-acting on differences in the percentile rank that reflect slight changes in absolute score, without statistical difference. Evaluation of mean scores across the time period appeared to demonstrate changes between groups after 8 months, yet these findings may represent random variation or regression to the mean, given that the control group started with a slightly higher mean score. Because our study was not powered to detect a statistically significant difference in Data are reported as n (%) or mean (AESD). Doctor's concern for comfort 85.5 (4.9) 84.3 (5.9) -3.6 (-9.3 to 2.1) 0.20 *The adjusted difference accounts for individual mean baseline scores prior to the study period and number of surveys returned per provider through weighting based on inverse variance. effect size, our findings could be due to lack of any true difference in the intervention or an inadequate sample size to detect such a difference.
Funnel plots have been used for other clinical quality improvement activities, including risk-adjusted trauma center performance (the American College of Surgeons Trauma Quality Improvement Program), 19 risk-adjusted hospital mortality for emergency general surgery patients, 20 and a program by the English National Health Service to provide the public with risk-adjusted surgical outcomes for individual providers. 21 The information conveyed in a single funnel plot helps to address many of the concerns about using Press Ganey data, including sample size, comparison to other providers, statistical uncertainty, and changes over time. Displaying Press Ganey data in funnel plot format may generate greater acceptance by providers and in turn may help facilitate efforts to improve individual and group performance. Larger trials will be required to assess whether comparative funnel plot data, as used in this study, can modify physician behavior, improve patient satisfaction, and increase acceptance of Press Ganey data.
LIMITATIONS
There were several limitations in the study. The primary limitation is that this was a pilot trial intended to provide preliminary data and was not powered for hypothesis testing. Therefore, it is not surprising that we found no statistical difference in outcomes between the study groups. Whether a larger trial would be able to demonstrate a true difference in patient satisfaction scores following funnel plot feedback is unknown. Our results provide guidance for a future trial with larger sample size and greater power to detect potential differences between groups.
Since resident physicians play an important role in the care of patients in academic settings, there was the potential for patient feedback to reflect resident interactions with patients, rather than that of faculty providers. The potential effect of resident care on Press Ganey survey data is difficult to estimate. While this factor is a limitation with using Press Ganey provider reports at academic medical centers, it has not stopped or suppressed the use of such feedback reports in these hospitals. Therefore, we believe that our study reflects common practice in academic medical centers. It was not feasible to couple specific residents with specific faculty providers by treatment group assignment. Our data may not be generalizable to community and private ED settings that do not have resident physicians. Replicating this study in EDs where a single provider is tasked with the care of a given patient would remove this potential confounder and provide insight to using this tool to influence physician behavior in nonacademic ED settings.
It was also not possible to blind providers to treatment group assignment, which may have introduced bias to the study. However, providers were blinded to the selection of patients for Press Ganey sampling and to study outcomes. Furthermore, it was not possible to disentangle the effect of semiannual meetings with intervention group providers from the effect of monthly funnel plot feedback reports.
We were unable to assess nonresponse bias in this sample, which has been suggested in previous literature related to Press Ganey data. 5 That is, if patients returning surveys were systematically different from other patients treated by the same provider, then our results may be biased. Other potential sources of bias include differences between provider groups in ED shifts worked, working in different parts of the ED (adult vs. pediatrics vs. observation unit), seeing different types of patients, and inclusion of providers who had less than 12 months of the intervention and outcome data due to job changes. The randomized controlled trial study design helped to minimize many of these potential biases and the groups appeared similar. Nonetheless, this was a pilot trial using actual Press Ganey survey processes, returned surveys, and randomized providers, reflecting real-world conditions, effectiveness, and generalizability to other academic EDs. Finally, some have questioned the intervals used in funnel plots to identify outlier providers. 6 After consideration of balancing ease of interpretation with statistical accuracy, we opted to provide the symmetric 95 and 99% CIs.
CONCLUSIONS
In this pilot randomized controlled trial of monthly provider funnel plot feedback reports from Press Ganey data to improve patient satisfaction, there were no statistical differences in satisfaction scores between the intervention and control groups after 12 months. While this study was not powered to detect outcome differences, we demonstrate the feasibility, logistics, and effect sizes that could be used to inform future larger, definitive trials.
